Nucleotide clusters in deoxyribonucleic acids. Comparison of the sequences of the large pyrimidine oligonucleotides of bacteriophages S13 and phiX174 deoxyribonucleic acids.
The large pyrimidine oligonucleotides from the DNAs of the two related bacteriophages phiX174 and S13 have been sequenced. The largest pyrimidine oligonucleotide present is unique to S13 DNA and is the undecanucleotide C5T6, sequence C-T-T-C-C-T-C-T-T-C-T. Considerable sequence homology has been found between the pyrimidine oligonucleotides of the two phage DNAs. Out of 14 oligonucleotide sequences from S13 DNA (120 bases) at least ten are identical with sequences of oligonucleotides from phiX174 DNA (92 bases) and two are closely related (17 bases), the only difference being a single thymine to cytosine transition in each sequence (a total of 107 identical bases). The pyrimidine oligonucleotides of each phage DNA show extensive internal sequence homology among each other with up to eight bases identical in sequence in pairs of different oligonucleotides. Another interesting observation is the occurrence of symmetrical sequences (true palindromes) which read the same forwards as backwards. The longest symmetrical sequence is the nonanucleotide C4T5 sequence, C-T-C-T-T-T-C-T-C, present in both S13 and phiX174 DNAs. The extensive sequence homology observed between the pyrimidine oligonucleotides of S13 and phiX174 supports the close relationship of the two phages and provides further evidence that they were derived from recent common ancestors.